The role of calcium in macrophage chemotaxis to the phorbol ester tumor promoter TPA.
The significance of the macrophage in the inflammatory response that occurs concurrently with phorbol ester induced tumor promotion has not yet been determined. Biologically active phorbol ester tumor promoters modify several functional responses of macrophages including chemotaxis, cytotoxicity, secretion and prostaglandin synthesis and release. The present study examines calcium metabolism as a possible underlying biochemical mechanism through which 12-0-tetradecanoyl-phorbol-13-acetate (TPA) exerts its effects on macrophage chemotaxis. The chemotaxis of mouse resident peritoneal macrophages was evaluated in the presence of pharmacological agents known to alter cellular calcium metabolism. The calcium ionophore A23187 in microM concentrations enhanced macrophage chemotaxis to TPA by approximately 41%. This enhancement was dependent on the presence of extracellular calcium. TPA-induced chemotaxis was also enhanced by the histological dye ruthenium red (RR), an agent known to modify mitochondrial calcium fluxes and calcium-dependent neuronal transmission. Ruthenium red (0.1 and 1.0 microM) produced a maximal stimulation of macrophage chemotaxis to TPA of approximately 62%. An intracellular calcium antagonist, 8-(N,N-diethylamino) octyl 3,4,5-trimethoxybenzoate hydrochloride (TMB-8) inhibited macrophage chemotaxis to TPA in a dose related fashion (1.0 to 100 microM). Varying extracellular calcium concentrations (0-3.6 mM) had no effect on macrophage chemotaxis in response to TPA. In drug combination studies neither A23187 nor RR was able to overcome the inhibitory effects of TMB-8 on macrophage chemotaxis to TPA. These results indicate that intracellular calcium metabolism may be playing a significant role in modulating TPA's effect on macrophage chemotaxis, while extracellular calcium may be of little import. A possible mode of TPA's effect on the macrophage via mobilization of calcium from cellular storage sites is discussed.